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Abstract
Study Design: Systematic review.
Objectives: To review the current literature on the treatment efficacy, clinical utility, and cost-effectiveness of multidisciplinary
biopsychosocial rehabilitation (MBR) for patients suffering from persistent (nonspecific) lower back pain (LBP) in relation to pain
intensity, disability, health-related quality of life, and work ability/sick leave.
Methods: We carried out a systematic search of Web of Science, Cochrane Library, PubMed Central, EMBASE, and PsycINFO
for English- and German-language literature published between January 2010 and July 2017. Study selection consisted of exclusion
and inclusion phases. After screening for duplication, studies were excluded on the basis of criteria covering study design, number
of participants, language of publication, and provision of information about the intervention. All the remaining articles dealing with
the efficacy, utility, or cost-effectiveness of intensive (more than 25 hours per week) MBR encompassing at least 3 health domains
and cognitive behavioral therapy–based psychological education were included.
Results: The search retrieved 1199 publications of which 1116 were duplicates or met the exclusion criteria. Seventy of the
remaining 83 articles did not meet the inclusion criteria; thus 13 studies were reviewed. All studies reporting changes in pain
intensity or disability over 12 months after MBR reported moderate effect sizes and/or p-values for both outcomes. The effects on
health-related quality of life were mixed, but MBR substantially reduced costs. Overall MBR produced an enduring improvement
in work ability despite controversy and variable results.
Conclusions: MBR is an effective treatment for nonspecific LBP, but there is room for improvement in cost-effectiveness and
impact on sick leave, where the evidence was less compelling.
Keywords
persistent low back pain, multidisciplinary rehabilitation, cognitive behavioral therapy, efficacy, treatment utility, cost-effectiveness,
systematic review
Introduction
Nonspecific lower back pain (NSLBP), and in particular per-
sistent (ie, of at least 12 weeks’ duration1), NSLBP without
structural origin, results in a considerable global socioeco-
nomic burden2 and disability.3 Although NSLBP is very com-
mon, with lifetime and point prevalences of up to 84% and
40%, respectively,4,5 the literature does not differentiate con-
sistently between LBP and NSLBP, or persistent LBP and
persistent NSLBP, forcing us to consider both terms in this
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article. LBP6 reduces quality of life and work performance6 and
the proportion of people affected is projected to increase as
society ages,7 thus the condition is a real cause of concern and
requires new and innovative management strategies.8 The per-
sonal and societal costs of managing LBP are high, below only
cardiovascular disease and diabetes in the United States9 and
although treatment uptake and the range of treatments available
have increased dramatically,9,10 treatment results are less con-
vincing, leading to enormous economic and health care costs
every year.3,11 All parties with an interest in the management of
LBP or NSLBP—patients, health care providers, and health
care systems—need better knowledge about the efficacy,
clinical utility, and cost-effectiveness of current treatments.
Efficacy, Clinical Utility, and Cost Effectiveness of
Treatments for Persistent LBP or Persistent NSLBP
Several factors determine the quality of an intervention.
A medical treatment is considered effective if there is evidence
that it eliminates or reduces a given health problem.12 If a
treatment is feasible, useful and can be applied in a range of
settings it is considered to have clinical utility.12 A treatment is
cost-effective if it provides the best treatment alternative in
economic terms.13 In German-speaking countries, health
insurers will cover the costs of a medical treatment if it has
proven treatment efficacy, clinical utility, and cost-effective-
ness14; this is not true of all first-world countries. Health care
insurers in the United States, for example, are permitted to
focus on cost-containment and profitability and, therefore, will
not reimburse patients for services or drugs.15
In recent years, only a few articles have reviewed the effi-
cacy, clinical utility and cost-effectiveness of treatments for
persistent LBP or persistent NSLBP.16-22 This article reviews
recent evidence, covering the period up to July 2017.
Multidimensionality of Persistent LBP or Persistent NSLBP
Persistent LBP or persistent NSLBP represents a complex inter-
action of physical, psychological, social and environmental com-
ponents, including both genetic and cultural factors.23,24
Potential treatments should take this into account and encompass
a representative range of medical disciplines and disciplines
allied to medicine, combined so as to offer maximum benefit
to patients. In their Cochrane systematic review, Kamper et al19
confirmed the efficacy of multidisciplinary biopsychosocial
rehabilitation (MBR) but were not completely able to proof its
cost-effectiveness.19
Definition of Inter- or Multidisciplinary Treatment
MBR is based on Engel’s 1977 biopsychosocial (BPS) model,
according to which biological, psychological, and social fac-
tors influence the course of a disease.25 To date, however,
there is no consensus on terminology for describing such
treatments. In their latest Cochrane review Kamper et al19
describe MBR as an integrated intervention that involves at
least 2 of the following: physical, psychological, social, and
work-related factors. They also note that the therapeutic team
should comprise a minimum of 2 different health care profes-
sionals, for example, a medical doctor (physician or psychia-
trist) and a clinical psychologist or physical therapist, who
communicate extensively about the management of patients.
Additional team members, such as an occupational therapist,
exercise therapist, or social worker, can be integrated when
necessary.19 Gatchel et al24 differentiate between multidisci-
plinary interventions, involving several health care profes-
sions and interdisciplinary interventions in which the team
has a common understanding of rehabilitation and is in con-
stant communication, and the patient is actively involved in
treatment planning. Although there is no universally accepted
definition of MBR, the primary aim of MBR appears to be
reduction of pain-maintaining factors.19,24,26,27 For the pur-
poses of this review, we have used Kamper et al’s definition
and required MBR to involve weekly meetings of the thera-
peutic team at which individuals’ treatment is discussed.24
Furthermore, we followed the recommendation of Guzman
et al17 to employ MBRs with a high treatment intensity of
at least 25 hours per week. MBR also typically involves cog-
nitive behavioral therapy (CBT) to help the individual iden-
tify and replace maladaptive thoughts, emotions and
behaviors.24 Thus CBT is often integrated into MBR, gener-
ally in the form of group therapy as this is considered to
represent the most cost-effective use of resources.1,28 Using
this definition, we reviewed the literature between 2010 and
2017 in order to identify studies reporting on CBT-based
MBR interventions of any design, provided they comprised
at least 25 hours of treatment per week and involved at least 3
health professions. We examined the efficacy, clinical utility,
and cost-effectiveness of these MBR interventions as treat-
ments for persistent LBP or persistent NSLBP.
Material and Methods
Data Sources
An electronic and manual search of the English- and German-
language literature was performed. The electronic search cov-
ered November 2016 to July 2017 in the databases Web of
Science, Cochrane Library, PubMed Central, EMBASE and
PsycINFO (January 2010 to July 2017). The search string
entered was (efficacy OR effectiveness OR efficiency OR ther-
apeutic effects OR utility OR cost effectiveness) AND (multi-
disciplinary treatment OR interdisciplinary treatment OR
multidisciplinary rehabilitation OR functional restoration OR
cognitive-behavioral pain management program OR func-
tional centered rehabilitation) AND (low back pain OR
non-specific low back pain OR persistent low back pain OR
persistent non-specific low back pain). This search was supple-
mented with a manual check of references in articles included
in recent reviews and work by authors known to publish in this
area. The cutoff date for the retrieval of articles from libraries
was July 31, 2017. The selected studies were compiled into an
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electronic list that formed the basis of the second step in the
selection process, which is described below.
Literature Screening
Studies were selected through a systematic 2-step screening
process. In spring 2017, the first rater (SS, junior psychologist,
conversational bilingual German and English expertise)
screened all titles, authors, and abstracts, and removed dupli-
cates. Next the articles were reviewed by 2 independent raters
(SS; CRS, senior psychologist, advanced bilingual German and
English expertise) in order to exclude publications that were
abstract only, case reports, letters, comments, or reviews; stud-
ies based on fewer than 15 patients (due to reduced general-
izability of results); publications in languages other than
English or German; publications where there was insufficient
information to determine whether the intervention met our cri-
teria for MBR. The full texts of all remaining articles were
obtained in digital format. In the third phase, both raters (SS
and CRS) selected all articles that examined the efficacy, clin-
ical utility, or cost-effectiveness of MBR, where the MBR
consisted of more than 25 hours of treatment per week deliv-
ered by at least 3 different health professions as well as CBT-
based psychological education.
Study Selection for Data Extraction
At least one out of several outcomes should be reported in the
selected studies29: pain intensity (eg, visual analogue scale,
VAS30; Numeric rating Scale, NRS31), disability (eg, Oswestry
Disability Index, ODI32; Roland Morris Disability Question-
naire, RMDQ33), health-related quality of life (HRQoL; eg,
Short Form–36, SF-3635), and work ability/sick leave (eg,
length of absence from work). We also extracted the following
study characteristics and demographic variables: study loca-
tion, and outcomes; treatment duration; specific information
about the treatment; nature of the control and treatment groups;
the disciplined incorporated into treatment; measurement
times; sample size; gender distribution and mean age of
sample.29
To ensure a transparent and complete reporting of the
review, this study followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) state-
ment.35,36 Furthermore, the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach
was chosen to rate the quality of evidence.37 GRADE was
developed by a widely representative group of international
guideline developers with the aim to clearly separate between
the quality of evidence and the strengths of recommendations.
Explicit, simple, transparent, and comprehensive criteria for
down- or upgrading quality-of-evidence ratings are described
for the study design, study limitations, inconsistency of results,
indirectness of evidence, imprecision, and publication bias of a
publication—finally offering 4 quality-of-evidence classifica-
tions (high, moderate, low, and very low).37
Statistics
Where available, effect sizes (ESs) and P values are reported.
An ES is a quantitative measure of the strength of an outcome.
It represents the difference between pre- and postmeasurements
divided by a pooled standard deviation. ESs can be categorized
as follows: ES 0.20 ¼ small effect, ES 0.50 ¼ moderate
effect and ES 0.80 ¼ large effect.38 P value has been defined
as “[ . . . ] the probability under a specified statistical model that
a statistical summary of the data (e.g., the sample mean differ-
ence between two compared groups) would be equal to or more
extreme than its observed value.”39(p131) Although P values
indicate the level of compatibility with a specified statistical
model (null hypothesis, H0), they must be understood as a
statement about data in relation to a specified hypothesis. A
P value is a measure of statistical significance, but it does not
indicate the size of an effect or the clinical importance of a
result.39(p132) In this study, the smaller the P value, the greater
the statistical incompatibility of the data with H0 (pre- and
posttreatment measurements are similar).
Results
Data Retrieval
The initial literature review identified 1199 publications of
which 1116 were rejected as duplicates (n ¼ 784) or because
they met exclusion criteria (n¼ 332). Seventy of the remaining
83 articles did not meet the inclusion criteria, leaving a sample
of 13 primary studies for review (Figure 1).40-54 Twelve studies
examined the efficacy of MBR, 3 investigated cost-
effectiveness, and 1 examined clinical utility. Three of the 13
studies examined 2 or more of these variables.
Study Characteristics
All 13 extracted studies were longitudinal studies conducted in
Europe; they comprised 4 randomized controlled trials, 6 pro-
spective studies, 2 cost analyses, and 1 retrospective study
(Table 1). The number of hours of therapy per week ranged
from 25 to 50 and the total for the intervention from 97.5 to
150. According to the GRADE37 criteria, 1 study provided
high-quality evidence and 1 moderate-quality evidence, but the
rest had limitations (Table 2).
Characteristics of Participants
There were 2002 patients enrolled in MBRs and 947 subjects in
various control groups. Approximately 49% of all enrolled
patients were female and the overall average age of patients
was 43 years. All studies but one included participants with
persistent NSLBP lasting at least 3 months. The exception was
Rantonen et al,50 who included participants with acute or recur-
rent LBP employed by a forestry company and unsurprisingly,
the histories of this patient group are clearly different from the
other, more typical histories of participants on sick leave due to
persistent LBP or persistent NSLBP (Table 3).
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Outcome Measures
There were some differences between the outcome variables
used in the studies included in this review; however, 11 of the
13 studies reported data on work ability and sick leave. Sev-
eral studies investigated disability and HRQoL using various
tools (Table 1) in addition to pain intensity. The following
sections provide an overview of the various outcome
measures.
Pain Intensity. Eight studies examined changes in pain inten-
sity over the 12 months following MBR; most used similar
tools (VAS30 or NRS31). Comparisons of pre- and posttreat-
ment scores revealed moderate to large ESs or P values in
pain reduction (ES 0.6 to 0.74; P ¼ .003 to P < .001). In
studies that assessed patients over a longer period, the
reduction in pain intensity persisted for at least 24 months
(P < .01; Table 4).
Disability. The 8 studies reporting disability used 7 different
instruments (Dallas Pain Questionnaire, DPQ55; Funktions-
fragebogen Hannover, FFbH-R56; ODI32; SF-3634; Spinal
Function Sort, SFS57; Pain Disability Index–German Ver-
sion, PDI-G58; 18-item version of the Roland Morris Dis-
ability Questionnaire, RMDQ-1859), rendering direct
comparisons difficult. Nevertheless, all comparisons
between pre- and posttreatment scores revealed moderate
to large ESs or P values for reduction in functional disabil-
ity (ES 0.4 to 0.8; P < .01 to P < .001; Table 4). Reduction
in pain-related disability persisted for 24 months in the
studies that examined a longer time frame (P < .05 to P <
.001). Rantonen et al,50 who included non-sick-listed
employees, reported neither short- nor long-term changes
in disability (Table 4).
Health-Related Quality of Life. Four different instruments were
used to assess HRQoL (DPQ55; Life Satisfaction Questionnaire
11; LiSat-1160; SF-3634; generic 15-dimensional self-
administered 15D instrument61), which probably contributed
to the conflicting results. Three studies found no long-term
increase in the HRQoL after MBR: Caby et al43 found a
short-term reduction in one HRQoL variable43 and neither Ran-
tonen et al50 nor Merrick et al48 detected any change in HRQoL
(Table 4). The other 4 studies reported moderate to large
increases in HRQoL that persisted for at least 12 months (ES
0.5 to 0.8; P < .05 to P < .001).
Cost-Effectiveness. Three of the 12 studies examined economic
parameters of MBR and all demonstrated that indirect costs
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) 2009 flow diagram.
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substantially exceed direct costs and that MBR produced a
substantial reduction in direct and indirect costs (Table 5).
Henchoz et al46 found that direct and indirect monthly costs
were, respectively, 94% and 84% lower 12 months after treat-
ment (P ¼ .004) while quality-adjusted life years (QALYs)
remained stable over the 12 months following treatment.
Bro¨mme et al41 reported a reduction of costs per person over
the 12 months following treatment but found that this was not
maintained beyond 12 months, they suggested that this was
because people gradually returned to their preintervention
habits. In contrast, Busch et al42 demonstrated an overall cost
reduction of €3583 per subject 12 months after MBR42; taking
into account the costs of the intervention, disability pension,
and incremental costs of sick leave they projected the interven-
tion would result in a reduction of €53 382 per subject over 10
years (Table 5).42
Work Ability. Sick leave and return to work (RTW) were the 2
main indicators of work ability (Table 6). Sick leave is
defined as absence from work due to illness, whereas RTW
relates to the number of workers who returned to work after a
defined period of sick leave. Three out of 5 studies reported a
moderate to strong P value with regard to RTW in the 12
months after MBR (P < .01 to P < .001). Of the remaining
2 studies, one did not report work-related follow-up data44
and the other mentioned RTW only in passing.54 The 1-year
follow-up data on sick leave present a similar picture. All 3
studies demonstrated moderate to large ESs in sick-leave
duration over time, however, some conflicting results must
be mentioned. Roche-Leboucher et al,51 who compared MBR
with active physical therapy (PT), found a highly significant
reduction in sick leave days over a 12-month MBR follow-up
but over the same period there was no group difference in
RTW.
Over longer follow-up periods. the results are mixed.
Busch et al42 demonstrated a clear long-term improvement
in sickness absence, reporting that the treatment group man-
aged on average 436 more workdays than the control group
over a 10-year period, whereas Bro¨mme et al41 found that the
marked increase in costs relative to a control group over the
first 12 months after MBR (€ 2969.3; 95% CI 3273.1 to
2665.6) was not maintained41: The costs of both groups
were similar for the period between 12 and 18 months post-
MBR.41 Finally, Rantonen et al50 found no changes in LBP-
related sick leave days over the 4 years following MBR in
their group of non-sick-listed employees although they did
find that compared with self-treatment guided by a back book,
MBR reduced total sick leave days in the first (odds ratio ¼
0.34, 95% CI 0.14 to 0.81) and second (odds ratio¼ 0.41, 95%
CI 0.19 to 0.88) years after the intervention. They also found
that the MBR group had fewer sick leave periods than the self-
treatment group in the third and fourth years and fewer days of
sick leave in the fourth year.50 We conclude that overall there
is some evidence suggestive of a long-term impact of MBR on
work ability.
Discussion
Main Findings
This systematic review aimed to examine the literature on the
efficacy, clinical utility, and cost-effectiveness of MBRs (>25
hours per week) including CBT approach, as treatments for per-
sistent LBP or persistent NSLBP. Application of our exclusion
and inclusion criteria resulted in the selection of 13 studies pub-
lished between January 2010 and July 2017. In these studies pain,
disability, HRQoL, and sick leave/RTW were used as indicators
of effectiveness, clinical utility, and monthly costs and QALYs as
measures of cost effectiveness. As expected,19 all studies reported
moderate to large reductions in short- and long-term pain and
disability and, although the results were arguably less impressive,
improvement in HRQoL. It seems reasonable therefore, to con-
clude that MBR has proven short- and long-term efficacy. A high-
quality study demonstrated an impressive projected decrease in
direct and indirect costs of €53 382 per subject over 10 years.42
The other 2 studies that looked at cost-effectiveness also con-
firmed that over 12 months MBR was cost-effective.41,46 Unfor-
tunately, Henchoz et al46 were not able to calculate incremental
cost-effectiveness ratios of the increase in QALYs following
MBR due to methodological shortcomings. In summary, the lit-
erature presented in this review generally suggests that MBR is
both clinically effective and cost-effective for patients with per-
sistent LBP or persistent NSLBP. Furthermore, the studies
included in the review demonstrate that the feasibility and utility
of MBR extends to a variety of settings.12
Eleven of the 13 studies identified in the systematic litera-
ture search reported the work ability of patients treated by
MBR. All found moderate to large effects on RTW and dura-
tion of sick leave that persisted for at least 12 months. There
were, however, some conflicting results. Bro¨mme et al51 found
that after more than 12 months MBR had no effect on sick
leave. Taking into consideration the methodological quality
of the selected studies we are unable to draw a conclusion about
the long-term impact of MBR, although they hint at a tendency
toward a long-lasting impact on work ability. This is crucial as
work ability is a more sensitive indicator of work-related pro-
ductivity losses than absenteeism or duration of sick leave.
Norlund et al,62 Hoefsmit et al,63 and Øyeflaten et al64 all
reported that treatments similar to MBR had a positive impact
on RTW and through this, reduced the long-term indirect
costs.41 However, evidence remains conflicting.19,65-67 Further
high-quality investigations are needed.
Strengths and Limitations
This systematic review has several strengths, including meth-
odological rigor as it complies with the PRISMA guide-
lines35,36 and uses the GRADE approach to indicate the
quality of the evidence reviewed.37 We also used well-
defined inclusion criteria and selected only original articles
involving a clearly-defined MBR intervention including a CBT
element19 with a follow-up period of at least 12 months.
Finally, our review examines studies using outcome measures
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relevant to the efficacy, clinical utility, and cost-effectiveness
of MBR in people with persistent LBP or persistent NSLBP.29
The main limitations include the low number of studies
included and the lack of high-quality studies. Well-defined
inclusion criteria clearly limit the number of eligible studies.
Our sample of 13 studies represents 1.1% of the 1199 publica-
tions originally identified and is higher than the 0.7% inclusion
rate Kamper et al19 reported in their Cochrane review. The sec-
ond main limitation of our review is the lack of high-quality
studies. There is a need for high-quality studies of MBR, partic-
ularly with regard to its impact on work ability and sick leave.
In this review, we addressed the lack of high-quality studies
by examining indicators of the economic success of MBR. The
lack of standardization of outcome domains is one of the most
urgent problems affecting reporting of MBR outcomes in cases
of persistent pain.68 In an attempt to offer a fresh perspective
Wieser et al69 reported the economic consequences of LBP or
NSLBP from a societal perspective, distinguishing between 2
productivity losses: work absenteeism, a temporary absence
from work due to LBP or NSLBP, and work presenteeism, the
reduced productivity of employees working despite illness. Not
surprisingly, presenteeism added much more to the costs than
absenteeism.69 It remains unclear, however, to which group
patients returning to work after a period of sick leave should
be assigned. Given the burgeoning personal and public costs of
LBP further high-quality analyses of the temporal pattern of
productivity losses are warranted.9 Surprisingly, our selection
criteria resulted in an exclusively European sample, which may
limit the generalizability of the results to other regions; we
speculate that our search terms and defined inclusion and
exclusion criteria may be biased by our European perspective
despite our international experience. However, with regard to
Kamper et al,19 who did not detect substantially different
effects in treatments with a high intensity (>25 hours per week)
compared with less intensive interventions, one could presume
that less intensive interventions are to be favored. Furthermore,
performing an intensive intervention with at least 25 hours of
treatment per week might substantially reduce its clinical util-
ity with regard to time needed and efficiency of the treatment.
Further methodological limitations include the lack any mea-
sure of the heterogeneity (Q or I2) of outcome measures,
although as this is a systematic review rather than a meta-
analysis heterogeneity testing would not generally be expected.
Implications
The results presented here confirm that MBR is effective as a
treatment for persistent LBP and persistent NSLBP, and that
there is a tendency for MBR to be cost-effective in such cases,
at least over the first 12 months after treatment. In summary,
the evidence suggests that these multidisciplinary treatments
have therapeutic benefits, but the next aim of international
experts and experienced clinicians should be to agree on a core
set of outcome variables. With regard to sick leave or RTW
issues, different study approaches are needed, addressing dis-
abling work characteristics or maladaptive beliefs, emotions
and fears. For example, a recent study presented the Yellow
Flag Questionnaire (YFQ),70 a mixture of established yellow
flag questions developed via a Delphi process.70 Moreover, a
recent systematic review underlined the effectiveness of psy-
chologically informed physical therapy (PIPT) for patients with
persistent LBP with regard to the outcomes pain, pain interfer-
ence, disability, and pain self-efficacy. Further high-quality
investigations, however, are needed to gain knowledge about
the cost-effectiveness of PIPT.71
Conclusion
Multidimensional treatments for patients with persistent LBP
or persistent NSLBP are effective although there is room for
improvement in cost-effectiveness and impact on sickness
absence. A degree of tailoring of treatment to individual needs
might improve the cost-effectiveness of such treatments or
their impact on RTW.
Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.
Funding
The author(s) received no financial support for the research, author-
ship, and/or publication of this article.
Supplemental Material
The supplemental material is available in the online version of the
article.
References
1. Airaksinen O, Brox JI, Cedraschi C, et al. Chapter 4. European
guidelines for the management of chronic nonspecific low back
pain. Eur Spine J. 2006;15(suppl 2):S192-S300.
2. Koes BW, van Tulder M, Lin CWC, Macedo LG, McAuley J,
Maher C. An updated overview of clinical guidelines for the
management of non-specific low back pain in primary care. Eur
Spine J. 2010;19:2075-2094.
3. Global Burden of Disease Study 2013 Collaborators. Global,
regional, and national incidence, prevalence, and years lived with
disability for 301 acute and chronic diseases and injuries in 188
countries, 1990-2013: a systematic analysis for the Global Burden
of Disease Study 2013. Lancet. 2015;386:743-800.
4. Walker BF. The prevalence of low back pain: a systematic review
of the literature from 1966 to 1998. J Spinal Disord. 2000;13:
205-217.
5. Henschke N, Maher CG, Refshauge KM, et al. Prognosis in
patients with recent onset low back pain in Australian primary
care: inception cohort study. BMJ. 2008;337:a171.
6. Petit A, Roche-Leboucher G, Bontoux L, et al. Effectiveness of
three treatment strategies on occupational limitations and quality
of life for patients with non-specific chronic low back pain: is a
multidisciplinary approach the key feature to success: study pro-
tocol for a randomized controlled trial. BMC Musculoskelet Dis-
ord. 2014;15:131.
884 Global Spine Journal 8(8)
7. Beard JR, Bloom DE. Towards a comprehensive public health
response to population ageing. Lancet. 2015;385:658-661.
8. Buchbinder R, Blyth FM, March LM, Brooks P, Woolf AD, Hoy
DG. Placing the global burden of low back pain in context. Best
Pract Res Clin Rheumatol. 2013;27:575-589.
9. Dieleman JL, Baral R, Birger M, et al. US spending on personal
health care and public health, 1996-2013. JAMA. 2016;316:
2627-2646.
10. Ivanova JI, Birnbaum HG, Schiller M, Kantor E, Johnstone BM,
Swindle RW. Real-world practice patterns, health-care utiliza-
tion, and costs in patients with low back pain: the long road to
guideline-concordant care. Spine J. 2011;11:622-632.
11. Hoy DG, Smith E, Cross M, et al. Reflecting on the global burden
of musculoskeletal conditions: lessons learnt from the global bur-
den of disease 2010 study and the next steps forward. Ann Rheum
Dis. 2015;74:4-7.
12. American Psychological Association. Criteria for evaluating
treatment guidelines. Am Psychol. 2002;57:1052-1059.
13. Jamison DT, Breman JG, Measham AR, et al, eds. Chapter 3.
Cost-effectiveness analysis. In: Priorities in Health. Washington,
DC: World Bank; 2006:39-58.
14. Eugster G.Wirtschaftlichkeitskontrolle ambulanter a¨rztlicher
Leistungen mit statistischen Methoden. Bern, Switzerland:
Haupt; 2003.
15. Schatman ME. The role of the health insurance industry in perpe-
tuating suboptimal pain management. Pain Med. 2011;12:
415-426.
16. Ambro´sio EM, Bloor K, MacPherson H. Costs and consequences
of acupuncture as a treatment for chronic pain: a systematic
review of economic evaluations conducted alongside randomised
controlled trials. Complement Ther Med. 2012;20:364-374.
17. Guzman J, Esmail R, Karjalainen K, Malmivaara A, Irvin E,
Bombardier C. Multidisciplinary rehabilitation for chronic low
back pain: systematic review. BMJ. 2001;322:1511-1516.
18. Indrakanti SS, Weber MH, Takemoto SK, Hu SS, Polly D, Berven
SH. Value-based care in the management of spinal disorders: a
systematic review of cost-utility analysis. Clin Orthop Relat Res.
2012;470:1106-1123.
19. Kamper SJ, Apeldoorn AT, Chiarotto A, et al. Multidisciplinary
biopsychosocial rehabilitation for chronic low back pain.
Cochrane Database Syst Rev. 2014;(9):CD000963.
20. Lin CW, Haas M, Maher CG, Machado LA, van Tulder MW.
Cost-effectiveness of guideline-endorsed treatments for low back
pain: a systematic review. Eur Spine J. 2011;20:1024-1038.
21. Michaleff ZA, Lin CW, Maher CG, van Tulder MW. Spinal
manipulation epidemiology: systematic review of cost effective-
ness studies. J Electromyogr Kinesiol. 2012;22:655-662.
22. Salathe´ RC, Elfering A, Melloh M. Efficacy, utility and cost
effectiveness of multidisciplinary treatment for chronic low back
pain [in German]. Schmerz. 2012;26:131-149.
23. Waddell G. 1987 Volvo award in clinical sciences: a new clinical
model for the treatment of low-back pain. Spine (Phila Pa 1976).
1987;12:632-644.
24. Gatchel RJ, McGeary DD, McGeary CA, Lippe B. Interdisciplin-
ary chronic pain management: past, present, and future. Am Psy-
chol. 2014;69:119-130.
25. Engel GL. The need for a new medical model: a challenge for
biomedicine. Science. 1977;196:129-136.
26. Flor H, Fydrich T, Turk DC. Efficacy of multidisciplinary pain
treatment centers: a meta-analytic review. Pain. 1992;49:
221-230.
27. Turk DC, Wilson HD, Cahana A. Treatment of chronic non-
cancer pain. Lancet. 2011;377:2226-2235.
28. Ostelo RW, van Tulder MW, Vlaeyen JW, Linton SJ, Morley S,
Assendelft WJ. Behavioural treatment for chronic low-back pain.
Cochrane Database Syst Rev. 2005;(1):CD002014.
29. Chapman JR, Norvell DC, Hermsmeyer JT, et al. Evaluating
common outcomes for measuring treatment success for chronic
low back pain. Spine (Phila Pa 1976). 2011;36:S54-S68.
30. Price DD, McGrath PA, Rafii A, Buckingham B. The validation
of visual analogue scales as ratio scale measures for chronic and
experimental pain. Pain. 1983;17:45-56.
31. Childs JD, Piva SR, Fritz JM. Responsiveness of the numeric pain
rating scale in patients with low back pain. Spine (Phila Pa 1976).
2005;30:1331-1334.
32. Fairbank JC, Couper J, Davies JB, O’Brien JP. The Oswestry low
back pain disability questionnaire. Physiotherapy. 1980;66:
271-273.
33. Roland M, Morris R. A study of the natural history of back pain.
Part I: development of a reliable and sensitive measure of dis-
ability in low-back pain. Spine (Phila Pa 1976). 1983;8:141-144.
34. Ware JE Jr. SF-36 health survey update. Spine (Phila Pa 1976).
2000;25:3130-3139.
35. Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement
for reporting systematic reviews and meta-analyses of studies that
evaluate healthcare interventions: explanation and elaboration.
BMJ. 2009;339:b2700.
36. Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group.
Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. PLoS Med. 2009;6:e1000097.
37. Guyatt GH, Oxman AD, Vist GE, et al; GRADE Working Group.
GRADE: an emerging consensus on rating quality of evidence
and strength of recommendations. BMJ. 2008;336:924-926.
38. Cohen J, ed. The effect size. In: Statistical Power Analysis for the
Behavioral Sciences. 2nd ed. Hillsdale, NJ: Erlbaum; 1988:77-83.
39. Wasserstein RL, Lazar NA. The ASA’s atatement on p-values:
context, process, and purpose. Am Stat. 2016;70:129-133.
40. Borys C, Lutz J, Strauss B, Altmann U. Effectiveness of a multi-
modal therapy for patients with chronic low back pain regarding
pre-admission healthcare utilization. PloS One. 2015;10:
e0143139.
41. Bro¨mme J, Mohokum M, Disch AC, Marnitz U. Multidisciplinary
outpatient care program vs. usual care. Cost-benefit analysis in
patients with chronic low back pain [in German]. Schmerz. 2015;
29:195-202.
42. Busch H, Bodin L, Bergstro¨m G, Jensen IB. Patterns of sickness
absence a decade after pain-related multidisciplinary rehabilita-
tion. Pain. 2011;152:1727-1733.
43. Caby I, Olivier N, Janik F, Vanvelcenaher J, Pelayo P. A con-
trolled and retrospective study of 144 chronic low back pain
patients to evaluate the effectiveness of an intensive functional
restoration program in France. Healthcare (Basel). 2016;4:E23.
Salathe´ et al 885
44. Hafenbrack K, Heinrich M, Mu¨ller G, Marnitz U, Mallwitz J,
Klinger R. Effects of interdisciplinary functional restoration treat-
ment with cognitive behavior therapy in patients with chronic
back pain [in German]. Schmerz. 2013;27:566-576.
45. Henchoz Y, de Goumoe¨ns P, So AK, Paillex R. Functional multi-
disciplinary rehabilitation versus outpatient physiotherapy for
non-specific low back pain: randomized controlled trial. Swiss
Med Wkly. 2010;140:w13133.
46. Henchoz Y, Pinget C, Wasserfallen JB, et al. Cost-utility analysis
of a three-month exercise programme vs usual care following
multidisciplinary rehabilitation for chronic low back pain. J Reha-
bil Med. 2010;42:846-852.
47. Henchoz Y, de Goumoe¨ns P, Norberg M, Paillex R, So AK. Role
of physical exercise in low back pain rehabilitation: a randomized
controlled trial of a three-month exercise program in patients who
have completed multidisciplinary rehabilitation. Spine (Phila Pa
1976). 2010;35:1192-1199.
48. Merrick D, Sundelin G, Sta˚lnacke BM. An observational study of
two rehabilitation strategies for patients with chronic pain, focus-
ing on sick leave at one-year follow-up. J Rehabil Med. 2013;45:
1049-1057.
49. Moradi B, Hagmann S, Zahlten-Hinguranage A, et al. Efficacy of
multidisciplinary treatment for patients with chronic low back
pain: a prospective clinical study in 395 patients. J Clin Rheuma-
tol. 2012;18:76-82.
50. Rantonen J, Luoto S, Vehtari A, et al. The effectiveness of two
active interventions compared to self-care advice in employees
with non-acute low back symptoms: a randomised, controlled trial
with a 4-year follow-up in the occupational health setting. Occup
Environ Med. 2011;69:12-20.
51. Roche-Leboucher G, Petit-Lemanac’h A, Bontoux L, et al. Multi-
disciplinary intensive functional restoration versus outpatient
active physiotherapy in chronic low back pain: a randomized
controlled trial. Spine (Phila Pa 1976). 2011;36:2235-2242.
52. Steiner AS, Sartori M, Leal S, et al. Added value of an intensive
multidisciplinary functional rehabilitation programme for chronic
low back pain patients. Swiss Med Wkly. 2013;143:w13763.
53. van Hooff ML, van der Merwe JD, O’Dowd J, et al. Daily func-
tioning and self-management in patients with chronic low back
pain after an intensive cognitive behavioral programme for pain
management. Eur Spine J. 2010;19:1517-1526.
54. van Hooff ML, Ter Avest W, Horsting PP, et al. A short, intensive
cognitive behavioral pain management program reduces health-
care use in patients with chronic low back pain: two-year follow-
up results of a prospective cohort. Eur Spine J. 2012;21:1257-1264.
55. Lawlis GF, Cuencas R, Selby D, McCoy CE. The development of
the Dallas Pain Questionnaire: an assessment of the impact of
spinal pain on behavior. Spine (Phila Pa 1976). 1989;14:511-516.
56. Kohlmann T, Raspe H. Hannover Functional Questionnaire in
ambulatory diagnosis of functional disability caused by backache
[in German]. Rehabilitation. 1996;35:1-8.
57. Matheson LN, Matheson ML, Grant J. Development of a measure
of perceived functional ability. J Occup Rehabil. 1993;3:15-30.
58. Dillmann U, Nilges P, Saile H, Gerbershagen HU. Assessing dis-
ability in chronic pain patients [in German]. Schmerz. 1994;8:
100-110.
59. Macedo LG, Maher CG, Latimer J, Hancock MJ, Machado LA,
McAuley JH. Responsiveness of the 24-, 18- and 11-item versions
of the Roland Morris Disability Questionnaire. Eur Spine J. 2011;
20:458-463.
60. Fugl-Meyer AR, Melin R, Fugl-Meyer KS. Life satisfaction in 18-
to 64-year-old Swedes: in relation to gender, age, partner and
immigrant status. J Rehabil Med. 2002;34:239-246.
61. Sintonen H. The 15D instrument of health-related quality of life:
properties and applications. Ann Med. 2001;33:328-336.
62. Norlund A, Ropponen A, Alexanderson K. Multidisciplinary
interventions: review of studies of return to work after rehabilita-
tion for low back pain. J Rehabil Med. 2009;41:115-121.
63. Hoefsmit N, Houkes I, Nijhuis FJ. Intervention characteristics that
facilitate return to work after sickness absence: a systematic lit-
erature review. J Occup Rehabil. 2012;22:462-477.
64. Øyeflaten I, Lie SA, Ihlebæk CM, Eriksen HR. Multiple transi-
tions in sick leave, disability benefits, and return to work. A
4-year follow-up of patients participating in a work-related reha-
bilitation program. BMC Public Health. 2012;12:748.
65. Busch H, Bra¨mberg BE, Hagberg J, Bodin L, Jensen I. The effects
of multimodal rehabilitation on pain-related sickness absence—
an observational study [published online March 27, 2017]. Dis-
abil Rehabil. doi:10.1080/09638288.2017.1305456.
66. Carlsson L, Englund L, Hallqvist J, Wallman T. Early multidis-
ciplinary assessment was associated with longer periods of sick
leave: a randomized controlled trial in a primary health care cen-
tre. Scand J Prim Health Care. 2013;31:141-146.
67. Cochrane A, Higgins NM, FitzGerald O, et al. Early interventions
to promote work participation in people with regional musculos-
keletal pain: a systematic review and meta-analysis. Clin Rehabil.
2017;31:1466-1481.
68. Deckert S, Sabatowski R, Schmitt J, Kaiser U. Clinical studies on
multimodal pain therapy. Standardized measurement of therapy
outcomes with a core outcome set [in German]. Schmerz. 2016;
30:537-548.
69. Wieser S, Horisberger B, Schmidhauser S, et al. Cost of low back
pain in Switzerland in 2005. Eur J Health Econ. 2011;12:
455-467.
70. Salathe´ CR, Trippolini MA, Terribilini LC, Oliveri M, Elfering A.
Assessing psycho-social barriers to rehabilitation in injured work-
ers with chronic musculoskeletal pain: development and item
properties of the Yellow Flag Questionnaire (YFQ) [published
online September 8, 2017]. J Occup Rehabil. doi:10.1007/
s10926-017-9728-8.
71. Archer KR, Coronado RA, Wegener ST. The role of psychologi-
cally informed physical therapy for musculoskeltal pain [pub-
lished online February 5, 2018]. Curr Phys Med Rehabil Rep.
doi:10.1007/s40141-018-0169-x.
72. Von Korff M, Ormel J, Keefe FJ, Dworkin SF. Grading the sever-
ity of chronic pain. Pain. 1992;50:133-149.
73. Kerns RD, Turk DC, Rudy TE. The West Haven–Yale Multidi-
mensional Pain Inventory (WHYMPI). Pain. 1985;23:345-356.
74. Jensen IB, Bergstrom G, Ljungquist T, Bodin L. A 3-year follow-
up of a multidisciplinary rehabilitation programme for back and
neck pain. Pain. 2005;115:273-83.
886 Global Spine Journal 8(8)
